In our paper, we substantiate the fact that codon 104 variation is adaptive in highland Tibet plateau mammals (1). Liu's letter (2) claims that codon 104 is not adaptive, which is only based on searching the sequence prediction in National Center for Biotechnology Information (NCBI) without experimental evidence.
Although the asparagine-104 (104N) also occurs in other lowland rodents, this does not mean that this mutation has occurred in the ancestors of rodents. In fact, among the rodents that Liu (2) mentions, all their p53 sequences, except mouse, rat, and gerbil, are based on prediction in NCBI. Notably, the fact that some other species other than rodents also carry 104N argues against the rodent ancestry of 104N. Codon 104 is believed to be adaptive because of its variation between two very close lineages, Myospalax baileyi (104N) and Myospalax cansus (104S), living in highland and lowland, respectively (1). M. baileyi evolved with the Tibet plateau rise and was geographically isolated (3). If this codon is occurring in the ancestors of rodents, there is no reason that M. baileyi and M. cansus will carry different residues on codon 104. The fact that 104N is not unique to M. baileyi does not affect its adaptive role. Our experiments clearly show that mutating serine-106 (106S) into asparagine-106 (106N) As for functional comparison, the human p53 was used as a control because it has been extensively studied. In addition, the genetically very close lineage species M. cansus in the lowland was used as another control for M. baileyi in the highland, highlighting the importance of codon 104 variation in the same genus (1).
Liu challenges the contribution of 104N of M. baileyi p53 because not all target genes were changed on mutation of this site, which is not solid evidence arguing against the adaptive roles of codon 104 variation. As we already mentioned in our paper, the location of codon 104 does not interact directly with DNA (figure S7 in ref. 1); therefore, it should not induce universal changes in transactivation of target genes (1). In fact, the expression patterns of target genes in response to stresses weigh more than that under normal conditions when it comes to environmental adaptation. Our experiments showed that every target gene was affected by codon 104 mutation under all or some stresses (figures 5 and 6 in ref. 1). These results significantly highlight the important roles of codon 104 variation in target gene expression in response to stresses. Thus, there is no reason that codon 104 of p53 in plateau mammals is not adaptive. By contrast, its adaptive nature has been fully confirmed experimentally.
Yang Zhao a,b , Ji-Long Ren a , Ming-Yang Wang a,b , Sheng-Ting Zhang a,b , Yu Liu a , Min Li a,b , Yi-Bin Cao a,c , Hu-Yue Zu a , Xiao-Cheng Chen d , Chung-I Wu e,f , Eviatar Nevo g,1 , Xue-Qun Chen a,b,h,1 , and Ji-Zeng Du a,b,h,1
